
































































































































*Water use by county was similar in 1991. 





May 1993 WATER SUMMARY, 1991and1992 

This chapter will explore water: use in 
Minnesota as reported to the DNR through 
its water appropriation permit program. 
DNR water appropriation permits are re­
quired for all users withdrawing more than 
10.000 gallons per day or one million gal­
lons per year. As a condition of each per­
mit. the holder must report the volume of 
water withdrawn the previous year within 
10% accuracy. The data collected is used 
for many purposes. such as documenting 
water rights. understanding the hydrology 
of aquifers from which water is withdrawn, 
and evaluating existing water supplies by 
monitoring use and the impact of that use. 

Water use data is reported on a calendar 
year basis and is presented here in the same 
manner for Calendar Year (CY) 1990 and 
1991 (CY 1992·data is not yet available). 
This report does not include water with-
drawn in rural areas for domestic use that is 
estimated every five years by the United 
States Geological Survey. 

Total reported water use in Minnesota 
during 1990 was l 088 billion gallons (BG). a 
decrease of 1.5% (17 BG) from 1988. 81% 
(879 BG) of the water came from surface 
water sources, primarily rivers. while ground 
water sources accounted for 19% (209 BG) of 
the total (Figure 1). 

Major Water Use Categories 

THERMOELECTRIC POWER GENERATION - water used to cool power generating plants. This 
is historically the largest volume use and relies ahnost entirely on surlace water sources. Less 
than I% of all appropriation pennits are represented by this categoxy. Thermoelectric power 
generation is primarily a nonconsumptive* use in that most of the water withdrawn is re­
turned to its source. 

PUBLIC WATER SUPPLY -water distributed to domestic, commercial. smaller industrial and 
public users. This categoxy relies on both surlace water and ground water sources. Consump­
tive use varies by season. 

INDUSTRIAL PROCESSING - water used in mining activities. paper mill operations, food 
processing, etc. Three-fourths or more of withdrawals are from surlace water sources. Con­
sumptive use varies depending on the type of industrial process. 

IRRIGATION - water withdrawn from both surlace water and ground water sources for major 
crop and noncrop uses. Nearly all irrigation is considered to be consumptive use. 

OTHER - large volumes of water withdrawn for activities including air conditioning, construc­
tion dewatering, water level maintenance and pollution confinement. 

*Consumptive use is defined as water that is withdrawn from its source and is not directly 
returned to the source (M.S. 103G.005, Subd.8). Under this definition, all ground water 
withdrawals are consumptive unless the water is returned to the same aquifer. Surlace water 
withdrawals are considered consumptive if the water is not directly returned to the source so 
that it is available for immediate further use. 

See pages 53 to 57 for a detailed breakdown of reported water use for CY 1990-1991. The data 
are separated into the same five categories described above. Subtotals as well as smface water 
and ground water components are shown in each category. Overall totals .1.- ...... ~water 
use are specified at the end. ... 
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WATER YEAR DATA SUMMARY, 1991and1992 

Figure 1. 

USE SURFACE WATER GROUND WATER 

Power ~ 697 1 BG Generation BG 

Public 
Supply 

Industrial 
Processing 

Irrigation 

Other 

59 105 
BG BG 

78 25 
BG BG 

13 57 
BG BG 

32 21 
BG BG 

SYb TQtgl SYb TQtgl 
879 BG 209 BG 

81% 19% 

Minnesota water use remained approximately the same from 
1990 to 1991. Overall appropriation in 1991 was 1092 BG, a slight 
increase over 1990. Although the total amount was similar, there 
were shifts in water sources and uses. Figure 2 is a comparison of 
water use between 1990 and 1991. 

Surface water use increased slightly from 1990 to 1991. The 
largest single-use volume reported was for nuclear power plant 
cooling. Water withdrawn for thermoelectric power generation use 
increased 90%. while irrigation use from this source was the lowest 
in five years, with sod irrigation experiencing a decrease of 92%. 

Reported ground water use decreased by 2% in 1991. Sod irriga­
tion, pulp and paper processing, and temporary construction dewa­
tering each decreased by 3 7% from this source. Ground water used 
for air conditioning (heating and cooling) increased slightly from 
1990to 1991. 

May 1993 

TOTALS 

698 BG 
64% 

164 BG 
15% 

102 BG 
9% 

71 BG 
7% 

53BG 
5% 

IQl2l 
1088 BG 

100% 
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Figure 2. 

Use 1990 
Category BG/% of total 

Power 
Generation 698 64 

Public Supply 164 15 

Industrial 
Processing 102 9 

Inigation 71 7 

Other 53 5 

1088 100 

Minnesota has experienced 
tremendous growth in public 
supply since the 1950's, however, 
that growth appears to be leveling 
off in recent years. In 1989 public 
supply was 174 BG; in 1990 it was 
164 BG and in 1991, 170 BG. 

The ground water component 
of public supply was only 34% in 
1950. It increased to 47% by 1970 
and to 65% in 1990 (Figure 3). This 
increase is largely attributed to the 
fact that ground water is a more 
reliable source of water and it is a 
more cost effective source in areas 
of population growth. 
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1991 
BG/% of total 

694 64 

170 16 

115 10 

60 5 

52 5 

1091 100 

Figure 3. 
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WATER YEAR DATA SUMMARY, 1991and1992 May 1993 

Figure 4. 

Withdrawals for irrigation have 
decreased since the drought of the 
late l 980's in response to more 
normal precipitation. Irrigation use 
dropped 43%. from a high of 103 
million gallons in 1988 to 60 million 
gallons in 1991, 65% of the latter 
from ground water sources. 

Although irrigation comprises 
about 5% of total water use. the 
withdrawals are important because 
irrigation is a major consumptive 
use of water. Irrigation withdrawals 
are nearly all consumptive use. 
either through absorption by plants 
or through evaporation. Very little is 
returned to the source of origin. In 
1990. 80% of withdrawals for irriga­
tion were from ground water 
sources (Figure 4). 

In 1991. irrigation was reported 
in all counties except Kanabec. 
Mahnomen and Roseau. Otter Tail County 
reported the highest irrigation use that year 
(7 BG-51.000 acres). followed by Sherburne 
County (6.2 BG-37,000 acres) and Dakota 
County (6.1 BG-50.000 acres). These coun­
ties reported the largest irrigation appro­
priations from ground water sources. 
Clearwater. Polk and Aitkin Counties ac­
counted for the largest irrigation appropria­
tions from surface water sources at more 
than 2 BG in 1991. 
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Major crop irrigation (corn. beans. 
potatoes. etc.) accounted for most irrigation 
use. with 92% of withdrawals coming from 
ground water sources. Wild rice production. 
which is almost entirely surface water. 
accounted for 72% of irrigation from sur­
face water sources in 1991, and 16% of 
total irrigation. Golf course watering has 
decreased by 16% since 1988, accounting 
for 6% of irrigation use statewide. 
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Figure 5. 
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WATER YEAR DATA SUMMARY, 1991and1992 

~ 
~ 

Includes crop and noncrop irrigation from surface and ground water sources. 
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WATER YEAR DATA SUMMARY, 1991and1992 

Figure 6. 

Water appropriation varies by county in the source of the 
withdrawals, amounts of withdrawals and intended uses. In 
CY 1990, ten counties accounted for 81% (884 billion gallons) 
of all reported water use (Figure 6). 

May 1993 

County Surface Ground Total Primary Use 

1) Goodhue 178 2 180 
2) Wright 129 2 131 
3) Washington 107 10 117 
4) Hennepin 58 36 94 Power 
5) St. Louis 84 2 86 
6) Itasca 74 1 75 Generation 
7) Dakota 47 20 67 
8) Ramsey 33 19 52 
9) Sherburne 29 7 36 

10) Anoka 38 8 46 Waterworks 

884BG 
81 % of total use 

Reported water use decn~ased slightly from 1988 to 1990 and 
appears to have substantially stabilized. The majority of use, over 
80%, continues to be from surface water sources. The primary 
changes in reported water use since 1988 were in the categories 
of public supply (-19%). irrigation (-31%) and industrial process­
ing (+9%). 
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May 1993 WATER YEAR DATA SUMMARY, 1991and1992 

HYDROPOWER GENERATION* 
Surface Water: 
Ground Water: 

STEAM POWER COOLING - ONCE THROUGH 
Surface Water: 
Ground Water: 

STEAM POWER COOLING - WET TOWER 
Surface Water: 
Ground Water: 

STEAM POWER - OTHER THAN COOLING 
Surface Water: 
Ground Water: 

NUCLEAR POWER PLANT COOLING 
Surface Water: 
Ground Water: 

THERMO ELECTRIC POWER GENERATION 
Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

MUNICIPAL WATERWORKS 
Surface Water: 
Ground Water: 

PRIVATE WATERWORKS 
Surface Water: 
Ground Water: 

COMMERCIAL & INSTITUTIONAL 
Surface Water: 
Ground Water: 

*St. Anthony Falls Hydraulics Laboratory only 

WATER USE 

120.0 
120.0 

0.0 

278615.0 
278615.0 

0.0 

8557.5 
8356.1 
201.4 

103402.1 
102990.1 

412.1 

291961.0 
291961.0 

0.0 

15043.4 
14640.6 

402.8 

697699.0 
696682.7 

1016.3 

160282.5 
58931.9 

101350.6 

866.0 
3.5 

862.5 

2692.9 
0.0 

2692.9 

0.0 
0.0 
0.0 

261537.6 
261537.6 

0.0 

10386.3 
10169.5 

216.8 

98705.4 
98287.1 

418.3 

295199.0 
295199.0 

0.0 

28235.8 
27748.7 

487.1 

694064.1 
692941.9 

1122.2 

165982.4 
60231.4 

105751.0 

1423.4 
2.0 

1421.4 

2779.4 
0.0 

2779.4 
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WATER YEAR DATA SUMMARY, 1991and1992 

COOPERATIVE WATERWORKS 
Surface Water: 
Ground Water: 

FIRE PROTECTION 
Surface Water: 
Ground Water: 

STATE PARKS, WAYSIDES, REST AREAS 
Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

GOLF COURSE IRRIGATION 
Surface Water: 
Ground Water: 

CEMETERY IRRIGATION 
Surface Water: 
Ground Water: 

LANDSCAPING IRRIGATION 
Surface Water: 
Ground Water: 

SOD IRRIGATION 
Surface Water: 
Ground Water: 

NURSERY IRRIGATION 
Surface Water: 
Ground Water: 

ORCHARD IRRIGATION 
Surface Water: 
Ground Water: 

NON CROP IRRIGATION 
Surface Water: 
Ground Water: 

MAJOR CROP IRRIGATION 
Surface Water: 
Ground Water: 
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133.5 
0.0 

133.5 

23.9 
0.0 

23.9 

33.2 
0.0 

33.2 

164032.0 
58935.4 

105096.6 

3556.4 
837.4 

2719.0 

31.3 
0.0 

31.3 

291.4 
43.5 

247.9 

86.6 
27.4 
59.2 

311.3 
14.1 

297.2 

4.9 
4.7 

.2 

38.3 
17.6 
20.7 

56870.4 
3159.5 

53710.9 

137.5 
0.0 

137.5 

29.8 
0.0 

29.8 

27.4 
0.0 

27.4 

170379.9 
60233.4 

110146.5 

3588.6 
771.7 

2816.9 

38.6 
0.0 

38.6 

273.0 
25.0 

248.0 

39.4 
2.1 

37.3 

285.9 
17.2 

268.7 

1.4 
1.4 
0.0 

39.1 
16.9 
22.2 

45784.0 
2775.2 

43008.9 
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May 1993 WATER YEAR DATA SUMMARY, 1991and1992 

WILD RICE IRRIGATION 
Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

AGRICULTURAL PROCESSING 
Surface Water: 
Ground Water: 

PULP AND PAPER PROCESSING 
Surface Water: 
Ground Water: 

MINE PROCESSING 
Surface Water: 
Ground Water: 

SAND AND GRAVEL WASHING 
Surface Water: 
Ground Water: 

SEWAGE TREATMENT 
Surface Water: 
Ground Water: 

PETROLEUM OR CHEMICAL PROCESSING 
Surface Water: 
Ground Water: 

METAL PROCESSING 
Surface Water: 
Ground Water: 

NON-METALLIC PROCESSING 
Surface· Water: 
Ground Water: 

OTHER INDUSTRIAL PROCESSING 
Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

WATER USE 

9552.0 
9552.0 

0.0 

70742.6 
13656.2 
57086.4 

11651.4 
545.8 

11105.6 

28684.8 
27282.2 

1402.6 

43877.1 
43874.9 

2.2 

2126.5 
1482.1 
644.4 

1025.2 
1.7 

1023.5 

3422.9 
0.0 

3422.9 

1618.8 
0.0 

1618.8 

830.0 
1.7 

828.3 

9318.0 
4513.4 
4804.6 

102554.7 
77701.8 
24852.9 

9369.8 
9360.6 

9.2 

59419.8 
12970.1 
46449.7 

13164.9 
567.7 

12597.2 

24916.4 
24029.1 

887.3 

57901.9 
57899.6 

2.3 

2821.8 
2157.0 

664.0 

1225.0 
14.3 

1210.7 

3053.9 
0.0 

3053.9 

1575.1 
0.0 

1575.1 

813.7 
1.0 

812.7 

9556.0 
4639.5 
4916.5 

115028.7 
89308.2 
25720.5 
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WATER YEAR DATA SUMMARY, 1991and1992 May 1993 

COMMERCIAL BUILDING AIRCONDITIONING (A/C) 225.9 385.3 
Surface Water: , 0.0 0.0 
Ground Water: 225.9 385.3 

INSTITUTIONS - SCHOOLS, HOSPITALS A/C 6.0 8.6 
Surface Water: 0.0 0.0 
Ground Water: 6.0 8.6 

HEAT PUMPS 9.5 6.4 
Surface Water: 9.5 6.4 
Ground Water: 0.0 0.0 

COOLANT PUMPS 495.6 481.7 
Surface Water: 435.9 404.1 
Ground Water: 59.7 77.6 

DISTRICT HEATING 52.2 53.2 
Surface Water: 0.0 0.0 
Ground Water: 52.2 53.2 

ONCE-THROUGH HEATING OR AIC 7619.2 7594.3 
Surface Water: 0.0 0.0 
Ground Water: 7619.2 7594.3 

OTHER AIR CONDITIONING 260.1 279.3 
Surface Water: 228.0 212.9 
Ground Water: 32.1 66.4 

TEMPORARY CONSTRUCTION 
NON-DEWATERING 12.1 15.0 

Surface Water: 12.1 15.0 
Ground Water: 0.0 0.0 

TEMPORARY CONSTRUCTION 
DEWATERING 3780.3 2592.4 

Surface Water: 80.7 261.4 
Ground Water: 3699.6 2331.0 

TEMPORARY CONSTRUCTION 
AND TANK TESTING 37.0 40.5 

Surface Water: 6.1 23.8 
Ground Water: 30.9 1~.7 

01HER TEMPORARY 81.6 10.3 
Surface Water: 81.6 10.3 
Ground Water: 0.0 0.0 

BASIN (LAKE) LEVEL MAINTENANCE 1842.7 1532.1 
Surface Water: 1394.2 1166.1 
Ground Water: 448.5 366.0 

MINE DEWATERING 13692.9 16362.4 
Surface Water: 13692.9 16362.4 
Ground Water: 0.0 0.0 
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May 1993 WATER YEAR DATA SUMMARY, 1991and1992 

QUARRY DEWATERING 
Surface Water: 
Ground Water: 

SAND/GRAVEL PIT DEWATERING 
Surface Water: 
Ground Water: 

TILE DRAINAGE AND PUMPED SUMPS 
Surface Water: 
Ground Water: 

OTHER WATER LEVEL MAINTENANCE 
Surface Water: 
Ground Water: 

POLLUTION CONFINEMENT 
Surface Water: 
Ground Water: 

HATCHERIES AND FISHERIES 
Surface Water: 
Ground Water: 

SNOW MAKING 
Surface Water: 
Ground Water: 

PEAT FIRE CONTROL 
Surface Water: 
Ground Water: 

OTHER SPECIAL CATEGORIES 
Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

Surface Water: 
Ground Water: 

WATER USE 

1990 
1088080.7 

878756.9 
209323.8 

8613.6 
8613.6 

0.0 

62.0 
62.0 
0.0 

140.4 
139.8 

0.6 

5490.3 
5435.5 

54.8 

4238.6 
0.7 

4237.9 

5493.4 
903.8 

4589.6 

373.0 
98.5 

274.5 

.2 

.1 

.1 

585.8 
585.8 

0.0 

53052.4 
31780.8 
21271.6 

9851.0 
9851.0 

0.0 

124.4 
124.4 

0.0 

186.4 
186.4 

0.0 

31.9 
9.3 

22.6 

5240.0 
0.1 

5239.9 

6428.8 
1111.7 
5317.1 

354.3 
84.1 

270.2 

.7 
0.0 

.7 

623.4 
623.4 

0.0 

52202.4 
30452.8 
21749.6 

1991 
1091094.4 

885906.4 
205188.0 
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WATER YEAR DATA SUMMARY, 1991and1992 May 1993 

1990 1991 PRIMARY 
COUNTY SURFACE GROUND TOTAL SURFACE GROUND TOTAL USE(S) 1991 

AITKIN 2069.l 147.2 2216.3 2164.6 166.3 2330.9 Irrigation 93%, 
Waterworks 4% 

2 ANOKA 38209.5 8090.5 46300.0 36225.6 7717.0 43942.6 Waterworks 98% 
3 BECKER 72.9 2192.2 2265.1 56.0 2299.5 2355.5 Irrigation 62% 

Waterworks 35% 
4 BELTRAMI 1220.6 627.5 1848.l 1358.4 692.0 2050.4 Irrigation 69% 

Waterworks 25% 
5 BENTON 3831.l 2336.3 6167.4 3960.2 2165.0 6125.2 fud. process 63 % 

Irrigation 29% 
6 BIG STONE 895.9 531.7 1427.6 61.1 278.6 339.7 Waterworks 57% 

Irrigation 25% 
7 BLUE EARTH 4016.l 5521.4 9537.5 4338.2 5486.7 9824.9 Power gen. 44% 

Ind. process 27% 
8 BROWN 158.9 1441.4 1600.3 141.3 1531.3 1672.6 Waterworks 64% 

Irrigation 23% 
9 CARLTON 2889.6 498.1 3387.7 3003.2 509.5 3512.7 Ind. process 72% 

Waterworks 14% 
10 CARVER 16.5 1891.4 1874.9 8.7 1906.3 1915.0 Waterworks 78% 

Ind. process 14% 
11 CASS 116.5 1074.0 1190.5 152.5 1061.6 1214.1 Irrigation 45% 

Special cat. 29% 
12 CHIPPEWA 2835.1 335.2 3170.3 2754.2 308.2 3062.4 Power gen. 87°/o 
13 CHISAGO 4.5 584.6 589.l 8.6 609.9 618.5 Waterworks 82% 
14 CLAY 1361.9 1633.3 2995.2 1185.4 1283.8 2469.2 Waterworks 74% 

Irrigation 20% 
15 CLEARWATER 3988.3 149.3 4137.6 2993.0 145.2 3138.2 Irrigation 94% 
16 COOK 85.8 3.8 89.6 13783.9 4.2 13788.l Power gen. 99% 
17 COTTONWOOD 73.9 694.8 768.7 42.0 803.2 845.2 Waterworks 55% 
18 CROW WING 1574.4 1638.3 3212.7 1397.5 1780.l 3177.6 Ind. process 39% 

Waterworks 32% 
19 DAKOTA 46892.9 20222.3 67115.2 43500.0 20125.2 63625.2 Power gen. 65% 

Waterworks 16% 
20 DODGE 14.2 327.7 341.9 11.6 339.2 350.8 Waterworks 97% 
21 DOUGLAS 16.3 1144.5 1160.8 17.9 784.5 802.4 Waterworks 66% 

Irrigation 28% 
22 FARIBAULT 31.0 758.2 789.2 1.1 755.7 756.8 Waterworks 75% 
23 FILLMORE 11.7 4407.5 4419.2 4.5 3925.6 3930.l Special cat. 86% 
24 FREEBORN 58.9 1532.9 1591.8 14.0 2453.4 2467.4 Waterworks 55% 

Ind. process 3 7% 
25 GOODHUE 177741.2 2472.6 180213.8 198210.6 2842.9 201053.5 Power gen. 98% 
26 GRANT 0.0 784.5 784.5 0.2 615.1 615.3 Irrigation 79% 
27 HENNEPIN 57774.2 36232.2 94006.4 54820.0 35994.3 90814.3 Power gen. 59% 

Waterworks 27% 
28 HOUSTON 0.0 541.3 541.3 253.0 461.8 714.8 Waterworks 54% 

Special cat. 43% 
29 HUBBARD 89.6 3709.4 3799.0 33.1 4115.2 4148.3 Irrigation 86% 
30 ISANTI 0.0 565.2 565.2 0.0 571.4 571.4 Waterworks 71 % 
31 ITASCA 74187.8 807.l 74994.9 56035.9 806.9 56842.8 Power gen. 83% 

Ind. process 13 % 
32 JACKSON 12.0 255.2 261.2 51.3 258.2 309.5 Waterworks 80% 
33 KANABEC 10.8 140.7 151.5 4.0 155.7 159.7 Waterworks 97% 

34 KANDIYOHI 566.3 2615.3 3181.6 475.7 1903.6 2379.3 Waterworks 59o/o 

35 KITTSON 241.5 228:8 470.3 185.6 182.7 368.3 Waterworks 49% 
Ind. process 49% 

36 KOOCHICHING 16202.9 46.5 16249.4 15368.5 40.6 15409.1 Ind. process 98% 

37 LAC QUI PARLE 57.4 1288.5 1345.9 15.7 943.1 958.8 Ind. process 61 % 

38 LAKE 33861.2 .1 33861.3 46055.4 .1 46055.5 Ind. process 98% 
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May 1993 WATER YEAR DATA SUMMARY, 1991and1992 

1990 1991 PRIMARY 
COUNTY SURFACE GROUND TOTAL SURFACE GROUND TOTAL USE(S) 1991 

39 LAKE OF THE 
WOODS 138.5 80.4 218.9 161.5 82.8 244.3 Irrigation 66% 

40 LESUEUR 921.4 990.5 1911.9 2584.6 1092.7 3677.3 Waterworks 44 % 
Ind. process 32% 

41 LINCOLN 2.1 597.3 599.4 6.0 546.7 552.7 Waterworks 79% 
42 LYON 66.6 1232.6 1299.2 102.9 1272.8 1375.7 Waterworks 92% 
43 MCLEOD 220.0 2015.9 2235.9 163.6 1977.0 2140.6 Waterworks 51 % 

Ind. process 40% 
44 MAHNOMEN 0.0 103.0 103.0 0.0 77.2 77.2 Waterworks 100% 
45 MARSHALL 49.4 177.2 226.6 62.0 184.7 246.7 Waterworks 93 % 
46 MARTIN 13579.7 467.l 14046.8 15374.l 383.0 15757.1 Power gen. 94% 
47 MEEKER 45.8 1153.7 1199.5 38.9 857.3 896.2 Waterworks 56% 

Irrigation 27% 
48 MILLE LACS 40.7 417.5 458.2 56.l 409.6 465.7 Waterworks 7 6% 
49 MORRISON 698.4 3039.5 3737.9 99.9 3485.9 3585.8 Irrigation 77% 
50 MOWER 0.0 2006.8 2006.8 0.0 2202.0 2202.0 Waterworks 60% 

Ind. process 35% 
51 MURRAY 13.8 251.2 265.0 3.4 273.9 277.3 Waterworks 99% 
52 NICOLLET 42.2 941.8 984.0 56.6 966.6 1023.2 Waterworks 90% 
53 NOBLES 16.7 1053.9 1070.6 74.7 1082.0 1156.7 Waterworks 92% 
54 NORMAN 26.6 234.3 260.9 13.l 150.0 163.1 Waterworks 92% 
55 OLMSTED 70.3 5194.8 5265.l 72.9 5407.2 5480.1 Waterworks 82% 
56 OTTERTAIL 10407.0 8589.7 18996.7 10386.6 8461.6 18848.2 Power gen. 49% 

Irrigation 41 % 
57 PENNINGTON 658.4 19.9 678.3 793.3 25.0 818.3 Irrigation 54% 

Waterworks 45% 
58 PINE 79.6 305.7 385.3 2.8 320.1 322.9 Waterworks 80% 
59 PIPESTONE 27.8 455.2 483.0 71.3 671.3 742.5 Irrigation 54% 
60 POLK 4508.4 823.2 5331.6 4514.3 783.0 5297.3 Irrigation 53% 

Waterworks 46% 
61 POPE 66.7 5992.1 6058.8 26.6 2566.7 2593.3 Irrigation 90% 
62 RAMSEY 33530.4 18713.0 52243.4 36474.2 18194.l 54668.3 Power gen. 58% 

Waterworks 23 % 
63 RED LAKE 11.6 71.2 82.8 49.4 75.2 124.6 Waterworks 57% 

Water level main32% 
64 REDWOOD 30.2 424.9 455.1 34.7 446.4 481.1 Waterworks 91 % 
65 RENVILLE 47.8 431.7 479.5 20.9 447.5 468.4 Waterworks 84% 
66 RICE 94.1 2049.l 2143.2 90.6 2164.3 2254.9 Waterworks 83 % 
67 ROCK 44.6 740.7 785.3 40.6 784.6 825.2 Waterworks 90% 
68 ROSEAU 0.0 351.0 351.0 0.0 301.5 301.5 Waterworks 90% 
69 ST LOUIS 84609.0 1656.9 86265.9 82106.5 2316.7 84423.2 Power gen. 51 % 

Waterworks 18% 
70 SCOTT 1708.0 2978.9 4687.5 1929.9 2771.9 4701.8 Waterworks 43% 

Water level main 41 % 
71 SHERBURNE 29231.3 6689.6 35920.9 23121.0 7040.5 30161.5 Power gen. 77% 
72 SIBLEY 5.0 432.7 437.7 6.1 429.8 435.9 Waterworks 82% 
73 STEARNS 2781.1 7613.7 10394.8 2883.9 5525.5 8409.4 Waterworks 51 % 

Irrigation 37% 
74 STEELE 244.7 1573.6 1818.3 296.7 1586.0 1882.7 Waterworks 78% 
75 STEVENS 23.7 2290.4 2314.1 78.2 911.7 989.9 Irrigation 55% 

Waterworks 3 7% 
76 SWIFT 32.7 4631.8 4664.5 4.9 1235.9 1240.8 Irrigation 78% 
77 TODD 262.6 2389.5 2652.1 184.5 2124.4 2308.9 Irrigation 78% 
78 TRAVERSE 3.4 164.3 167.7 2.2 155.6 157.8 Waterworks 99% 
79 WABASHA 6.4 869.4 875.8 7.8 891.7 899.5 Waterworks 75% 
80 WADENA 564.9 1707.3 2272.2 593.4 1841.2 2434.6 Irrigation 87% 
81 WASECA 49.6 788.9 838.5 41.1 874.1 915.2 Waterworks 93 % 
82 WASHINGTON 107435.0 9837.1 117272.1 103472.0 9884.5 113356.5 Power gen. 87% 
83 WATONWAN 9.3 766.9 776.2 9.2 780.8 790.0 Waterworks 87% 
84 WILKIN 173.7 454.3 628.0 113.8 331.8 445.6 Irrigation 58% 
85 WINONA 9.5 3671.0 3680.5 6.6 3714.3 3720.9 Waterworks 52% 
86 WRIGHT 129577.6 1640.9 131218.5 111876.4 1477.2 113353.6 Power gen. 98% 
87 YELLOW 

MEDICINE 91.0 293.3 384.3 98.3 221.2 319.5 Waterworks 64% 

TOTALS 878756.9 209623.6 1088380.5 885962.3 205514.4 1091476.7 
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